Summary

Helena Community GHG Analysis

Calendar Year 2018
(DRAFT Analysis by Patrick Judge, 2/4/20)

Note that "per capita" calculations assumed a population of 30,000 residents for Helena.

Sector Use (natural units) | Use (common units) | COze (tonnes) | CO; (%)
Electricity 300,774,593 kWh 1,026,243 mmBtu 150,387 MT 26.4%
Natural Gas 19,666,875 therm 1,966,688 mmBtu 104,431 MT 18.3%
Transportation* | 32,325,531 gal 3,766,419 mmBtu 269,793 MT 47.4%
Waste 36,606 tons N/A 44,832 MT 7.9%
Total N/A 6,759,350 mmBtu 569,443 MT 100%
Per Capita** N/A 225 mmBtu 19 MT N/A
*Transportation includes:
Transportation | Use (natural units) | Use (common units) | CO.e (tonnes) | COz (%)
Gasoline 27,255,677 gal 3,109,873 mmBtu 221,734 82.2%
Diesel 5,069,854 gal 656,546 mmBtu 48,059 17.8%
Total 32,325,531 gal 3,766,419 mmBtu 269,793 MT 100%
Per Capita** 1,088 gal 126 mmBtu 9MT N/A
Sources

Electricity and Natural Gas: NorthWestern Energy (NWE) -- Sarah Norcott
Transportation: Montana Department of Transportation -- Tracy Halubka
Waste: City of Helena Transfer Station "Solid Waste Tonnage Out" FY2018 -- Pete Anderson
Modeling Tool: ICLEI ClearPath

References

A) Energy Unit Conversions (kWh, Btu, therm, etc.)
http://www.onlineconversion.com/energy.htm

B) NWE Electricity Emission Factor (see p.5, 2017, "Owned Generation + Purchased Power")
http://www.northwesternenergy.com/docs/default-source/documents/investor/northwestern-

energy-eei---esg-worksheet60daa9db59a5695faa4dff2e00d81af8.pdf

C) Emission Factors (Natural Gas, Gasoline, Diesel)

https://www.eia.gov/environment/emissions/co2 vol mass.php

. Energy Density (Gasoline, Diesel)
https://www.thoughtco.com/fuel-energy-comparisons-85636




Calculations

Electricity Calculations (A)

300,774,593 kWh\ /3,412 Btu 1 mmBtu 1026243 Bt
( 1 ) ( KWh ) (1,000,000 Btu) - LUebeRsmmetu
<300,774,593 kWh) ( 1MWh ) (0.50 tonne CO,e

1 1000 kWh MWh

) = 150,387 tonne CO,e

Natural Gas Calculations

19,666,875 therm\ /1 mmBtu
( ) ( ) = 1,966,688 mmBtu
1 10 therm

(1,966,688 mthu) (0.0531 tonne CO,e
1

) = 104,431 tonne CO,e
mmBtu

Gasoline Calculations

27,255,677 gal
( 1 ) ( ) = 3,109,873 mmBtu

3,109,873 mmBtu\ /0.0713 tonne CO,
( 1 ) ( ) = 221,734 tonne CO,

mmBtu

Diesel Calculations

5,069,854 gal
( 1 ) ( ) = 656,546 mmBtu

656,546 mmBtu\ /0.0732 tonne CO,
( 1 ) ( ) = 48,059 tonne CO,

mmBtu

Waste Calculations
All performed by ClearPath, assuming 100% Mixed Municipal Solid Waste.

36,606 tons\ (0.05832 MT CH,
( )( )= 2134.9 MT CH,

1 ton
(2134.9 MT CH4) (21 MT CO,e

1 1 MT CH,

) = 44,832 MT CO,e



DRAFT 2018 HELENA COMMUNITY CO:2 EMISSIONS
569,443 MT = 19 MT/PERSON

m Electricity m NaturalGas mTransportation m Waste

Contact:
Patrick Judge
pjudge@helenamt.gov



